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ABSTRACT 
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Curriculum Center 

3207 Park Street ' 
Grove City, Ohio 43123-3304 
1614)871-6504 

STATEMENT OF APPROVAL 
SOUTH-WESTERN CITY SCHOOLS 
BOARD OF EDUCATION 

Mrs. Stastyshyn aoved the adoption of the following resolution: 

WHEREAS, Section 3313.60, Ohio BflttSfld requires boards of education 
to prescribe a graded course of study for ail schools under their control subject to 
the approval of the State Board of Education, and 



SOUTH 

WESTERN 

CITY SCHOOtS 



WHEREAS, such a graded course of study is an official statement of what shall be 
taught in the schools of the district and it represents an educational commitment on 
the part of the Board of Education and the school personnel which approved it, and 

BE IT RESOLVED, that this BOARD approve the following courses(s) of study: 
SECONDED BY MR HUTCHISON. 

SCIENCE, K-12 



Roll C«!h 



Krista Stastyshyn, Ay« 
Beth Congrovt, Aye 
Mark Hutchison, Aye 



SteverKeil, Aye 
William Q. McCarty, Aye 



Motion Carried 



This is to certify that the above information is an excerpt from the official minutes of the 
South-Western City Board of Education meeting, August 8. 1994 

— 




Alan Hutchinson, Treasurer 
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SCIENCE COURSE OF STUDY 
K- 12 



INTRODUCTION 

It is the purpose of this document to compare favorably with the spirit and intent of the Ohio 
Science Model Course of Study which was adopted by the Ohio Department of Education in 
1994. Further, this course of study prescribes the scope and sequence of what shall be 
taught in the Science curriculum in Kindergarten through twelfth grade throughout the South- 
western City School District. The writers of this document spent over two years reviewing 
major trends and current research in science curriculum, analyzing the Science Self- 
Assessment Report conducted in 1991, and developing an activity-based program 
philosophy.. 

The driving principle in the facilitation and the development of this course of study is the 
Continuous Quality Improvement (COI) team concept. This is truly a "quality" document 
where the stakeholders comprised the action teams and paradigms did not rule the day. 



DESCRIPTION OF CONTENTS 

The PROGRAM PHILOSOPHY is the driving force behind this document and it stems from the 
Ohio Science Model Course of Study basic principles of: 

• Science is for aSi students; 

• Science content must actively engage learners; 
» Science programs thai are articulated K - 12; 

• Science content is grounded in and connect the three domains of science - life, 
earth and physical; 

• Science programs adequately reflect all four strands of the Model • Scientific 
Inquiry, Scientific Knowledge, Conditions for Learning Science and Applications 
for Science Learning; 

• Science instructional and performance objectives emphasize thinking and 
performance skills. 

The PROGRAM GOALS and OBJECTIVES were derived from the Ohio Science Model and 
they adhere to ihe District Program Philosophy statement. Following this portion can be 
found the specific grade level or subject INSTRUCTIONAL OBJECTIVES and corresponding 
PERFORMANCE OBJECTIVES. This format provides the SCOPE AND SEQUENCE, 
Kindergarten through grade twelve, for the program. The scope and sequence are further 
reinforced through the PROGRAM THEMES which are major organizing concepts. Thematic 
organizing concepts are complex scientific ideas that can and should be reinforced at all 
ages across all science instruction. 



A PERFORMANCE OBJECTIVE is designed to provide a benchmark of the studar^fe 
achievement along their progression toward meeting science program goals. Performance 
objectives are written for all levels in the science course of study. They help to determine the 
learning activities that will be conducted at each level. Additionally, they also guide the 
development of classroom-based and district-wide science assessment. Performance 
objectives are statements of what students know and can do as a result of the science 
instruction at that level. 

Performance objectives all contain a specific description of how students can demonstrate 
what they know and can do and how a teacher may apply a level of success to their 
demonstration. 

As the Ohio Department of Education progresses with the mandated ability/achievjment 
testing program commencing in 1995, the performance objectives will be con-elated with the 
fourth, sixth, ninth and twelfth grade proficiency tests. 
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SOUTH-WESTERN CITY SCHOOLS 
MISSION STATEMENT 

Tha mission of the Sou.VWsstam City School District dlrsctsd by ta commfcrnsnt to «xc«»«nca 
and in partnership with the comn wlty. is to sarvs tha ntods of its olvtrW studs^pq^ion by 



SdUTH 



Q Maximum teaming opportunity 
Q QuaJrty and visionary f- ^ruction 
Q AdadteatsdandknowiadQtabiostaff 



WESTERN □ Sound fiscal manaoamant and 

anrscMoots 

□ A safs ofdsrty snvironmsnt 

whWnwii davatop dtbsna posssssing ussfui aociai. thinking and communicationa skis, saf -astaam 
rsspact for othars, and who can continue to team and adaptto<*angaainagk^sc3air^ 



PHILOSOPHY OF THE SCIENCE PROGRAM 

Using a cross-curricular integrated, sequential program baeed on hande-on inquiry 
and content activities, with the aid of up-to-date technology, the science program has a 
responsibility to develop the student's problem solving skills, content knowledge and 
the use of scientific processes, so that ALL students develop positive attitudes toward 
science and an understanding of the interrelationships among science, technology 
and society. These skills and knowledge wiH foster more productive citizenship while 
increasing the potential for life-long learning and responsible decision making. 
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PROGRAM GOALS 

GOAL 1 : 

To enable students utilizing continual access to state of the art instrumentation, 
equipment and technology, to understand and engage in scientific inquiry; to 
develop positive attitudes toward the scientific enterprise; and to make 
decisions that are evidence-based and reflect a thorough understanding of the 
interrelationships among science, technology, and society. 

OBJECTIVES: 

The learner will: 

• demonstrate curiosity, open-mindedness, skepticism, and ethical 
behavior while participating in scientific inquiry; 

• develop and use scientific skills, instrumentation, technology, and 
concepts to explore how the natural world works; and to examine and 
propose solutions for its problems; 

• choose and use developmental^ appropriate means for making 
observations, gathering evidence, presenting the evidence in 
appropriate formats, performing analyses, drawing inferences, 
formulating conclusions, and using them to initiate additional 
investigations and appRcations; 

• formulate questions, hypotheses and models drawing upon 
devetoprnentafy appropriate resources and means, including logic and 
imagination, and design investigations to test them when the nature of 
the phenomena permits; 

• recognize that scientific knowledge Is always open to refinement and can 
never be declared absolutely certain as demonstrated by the ability and 
willingness to modify personal insights and understandings in light of 
additional evidence; and 
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• engage in personal and group decision-making using risk-benefit 
analysis about the use of technology to solve problems. 

GOAL 2: 

To enable students to reflect upon and be able to apply the principles on 
which the physical universe seems to run; and to describe the 
relationship between the physical universe and the living environment. 

OBJECTIVES: 

The learner will: 

• investigate and distinguish among the macro and micro components and 
systems of the universe and explain how they relate to one another; 

• explore and explain the fundamental principles governing relationships 
between and among matter, energy, space, time and the living 
environment; 

• construct and interpret conceptual, physical, and mathematical models to 
explain the systems and subsystems of the universe; and 

• make and act upon evidence-based decisions to ensure a sustainable 
environment 

GOAL 3: 

To enable students to describe the relationship between the earth system 
and its interacting subsystems which include water, land, air and life, and 
to make decisions that ensure a sustainable environment 

OBJECTIVES: 

The learner will: 

• recognize and explain the similarities and differences among organisms 
in terms of structure, function, and behavior; 



• investigate and interpret the causes and the resulting effects of diversity 
and similarity among existent and extinct organisms through time; 

• construct and interpret conceptual, physical, and mathematical models to 
explain how humans and other species are linked directly or indirectly 
with each other and in ecosystems; 

• investigate and explain how the interaction between physical and 
biological forces of the Earth and universe affect their lives; 

• evaluate how individual and societal decisions about science and 
technology may impact the environment and survival of all species; 

• investigate and explore science careers related to the earth and its 
subsystems; 

• investigate and explain how change through time has and may affect the 
Earth subsystems; and 

• explore, reflect and interpret the Earth and universe as unique, a place of 
rare beauty and great value which is express ad through literature and 
the arts. 

GOAL 4: 

To enable students to analyze the interactions of science and technology 
in society, in the past, present and future. 

OBJECTIVES: 
The learner wil: 

• recognize and respect that scientific inquiry and knowledge represent the 
accumulated work, over many centuries, of men and women in every part 
of the world and elaborate how humans have developed their 
understanding of the universe; 

• identify and explain the significance of milestones that define the 

• advancement of scientific inquiry and knowledge; 
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• recognize and evaluate the impact of scientific inquiry and knowledge on 
human culture and how human culture impacts scientific inquiry and 
knowledge; 

• investigate topics that relate to science and technology and their 
relationship to society; 

• use current technology in the classroom to conduct scientific 
investigations; and 

• investigate the impact of technology on career choices. 

GOAL 5: 

To enable students to explore phenomena, make informed decisions, 
resolve issues, solve problems, and explain how things work by using scientific 
ideas, themes and processes. 

OBJECTIVES: 

The learner will: 

• identify systems by naming their components and describing their 
relationships, (e.g. solar systems, ecosystems, organisms, and chemical 
and physical systems); 

• use the concept of systems to organize isolated facts and observations to 
explain how things work; 

• use conceptual, physical, and mathematical models to help explain and 
explore how things work or might work; 

• distinguish and apply the underlying principles and aspects of systems 
(e.g. stability, equiHbrtum, conservation, symmetry), to explore 
phenomena and make decisions; ar 1 

• apply patterns of change, (trends, cycles, evoiution and chaos), to 
explore phenomena and make decisions. 




PROGRAM THEMES 



Patterns of Changs 

Change is an essential feature of the natural world. It can occur in regular patterns 
and cycles or it can be irregular. Analyzing changes helps us understand natural 
systems and, to some degree, respond to and predict changes. 

r sterna and Interactions 

There are many kinds of natu il systems • the solar system, an ecosystem, or an 
individual organism. Once the boundaries of a system hays been defined, the system, 
its parts, and interactions within the system and outside of it can be studied. Because 
there are so many possible interactions within a system, focusing on one or two 
aspects of interactions at a time helps keep the information manageable. 

Models 

Models are often used to think about processes that happen too slowly, too quickly, or 
on too small a seals to observe directly, or that are too vast to be changed deliberately, 
or that are potentially dangerous. Different models can bs ussd to represent the same: 
thing. What kind of a model to use and how complex it should be depends on its 
purpose. The usefulness of a model may be limited if it is too simpls or if it is 
needlessly complicated. Choosing a useful model is one of the instances in which 
intuition and creativity come into play in science. 

Seals 

Properties of systems that depend on volume, such as capacity and weight, change 
out of proportion to properties that depend on area, such as strength or surface 
processes. As the complexity of any systsm increases, gaining an understanding of it 
depends increasingly on summariss, such as averages and ranges, and on 
descriptions of typical examples of the systsm. Almost anything has limits on how big 
or small it can bs. 

Technology and Society 

Technology extends the abilty of people to change the world: to cut, shape, or put 
together materials; to move things from one place to another; and to reach farther with 
their hands, voices, senses, and minds. The changes may be for survival needs such 
as food, shelter, and defense, for communication and transportation, or to gain 
knowledge or express Wees. 

Important contributions to the advancement of science, mathematics, and technology 
have been made by different cultures, genders and races at different times. All 
technologies havs affects other than those intended by the design, some of which may 
have been predictable and some not. In either case, these aids effects may turn out to 
be unacceptable to some of the population and therefore lead to conflict between 
groups. 
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PROGRAM ASSESSMENT 
POLICY AND PROCEDURES 



OVERVIEW: 

Assessment in science can be in many forms. Central to the ideals of competency-based 
education (CBE) is the reliance on qualitative and quantitative assessment to make 
decisions. The decisions to be made in a CBE program occur at many levels from state- 
mandated requirements of CBE through assessments that are used to make instructional 
decisions at the individual and classroom levels. 

DISTRICT LEVEL ASSESSMENT: 

Competency based education requires assessment of student progress in a standardized 
fashion. This means that all students in the district must be assessed in the ssme manner 
using a common scoring criteria. South-Western City Schools will meet the state 
requirement for district-wide grade level tests by: 

• administering a standardized achievement test in grades three, five, six and seven 
until the Sixth Grade Sdonce Proficiency Test is implemented. We are currently 
administering the California Test of Basic Skills (CTBS) at these grade levels; 

• administering the Fourth, Sixth, Ninth and Twelfth Grade Science Proficiency Tests 
when they become available; arxj 

• reporting the district-wide assessment results through the Educational 
Management Information System (EMIS). 

With the addition of the fourth, sixth and ninth grade proficiency test in science, we will have 
one more indicator of our program effectiveness. Our program evaluation, (coupled with the 
results from the proficiency tests) occurs yeariy through adjustments made to the curriculum 
in areas indicated as inadequate. An array of district level assessment information is used to 
gather valid and reliable information. 

CLASSROOM ASSESSMENT: 

Because scores on standardized norm-referenced tests do not provide the total picture for 
making decisions about individual students' needs for Intervention services, this information 
is best identified through assessment strategies conducted at the classroom level. Good 
instruction is the best preparation for assessment. Classroom assessments, designed to 
support a science process approach with an emphasis on observable, hands-on activities, 
provide students, teachers and parents immediate and detailed feedback. The best 
assessments designed to support instruction are characterized as informal, classroom 
adapted, locally scored, sensitive to short-term changes in students' performance, and 
meaningful to students. Assessment tasks should be designed to closely resemble real 
learning tasks. 
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Indicators of competence are used as the basis for making decisions about individual stud< 
achievement on prescribed performance objectives. Such indicators should consider: 



• Coherence of Knowledge. Assessment should tap the connectedness of 
concepts and the student's ability to access interrelated chucks of information. 
Student understanding should be demonstrated through a variety of means. 

• Principled Problem Solving. Assessment should focus upon the underlying 
principles and patterns needed to solve problems rather than the surface features 
of a task. 

• Knowledge Use. Accessing knowledge and appropriately applying scientific 
concepts are important. Assessment should determine students' capacity to do 
this. 

• Automatized Skills. Assessment should determine the degree to which 
students competently use basic process skills in performances. 

• Metacognltlve or Self-Regulatory Skills. Assessment should determine 
whether students are able to monitor their own understanding, use strategies to 
make questions comprehensible, evaluate the relevance of accessible knowledge, 
and verify their own solutions. ^ 

Taking in account individual student strengths, a combination of written, oral presentation 
and performance assessment would yield the most accurate evaluation. 
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• 

INTERVENTION SERVICES 



Intervention services are designed to remediate, reinforce, enrich and support student 
learning relative to the specified performance objectives. The intervention sen/ices at South- 
western City Schools are based on a full-range of curriculum-embedded assessments. 
However, intervention is a shared responsibility which involves the classroom building 
district levels and at home. 



Classroom-Level Intervention: 

The primary level of responsibility for providing intervention rests with the classroom teacher. 
The teacher i« able to identify the need for intervention, design the instructional form it will 
take, and implement the action. Teachers have the capacity to use content material for these 
activities, instruct for specific learning styles, and appropriately regroup students as special 
needs arise. At the core of classroom intervention is effective instruction that zeros in on 
individual student needs. 



Intervention in the classroom takes many forms and is delivered through a variety of 
classroom structures in South-Western City Schools: 

• ono-to-one tutoring 

• ad hoc skills groups 

• whole-group instruction 

• collaborative groups after whole group instruction 

• computer-assisted instruction 

• volunteer tutors 

• after-school review sessions 



Building-Lewi Intervention: 

When the intervention possibilities provided in the classroom are not sufficient to meet the 
need of an individual student, it is necessary to provide other instructional alternatives to 
support and enrich learning. Many buildings have devised ways to use their staff and 
facilities in a creative fashion to allow for more intervention options such as, but not limited to: 

• Multi-age groupings or cross-class groupings; 

• Work with the assessment aide; 

• Computer labs dedicated to intervention. (Unfortunately, most are used for math at 
this time, but additional labs are coming to the middle and high schools for other 
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Formal intervention (Care) teams which address the needs of special needs 
students, at-risk students, and/or those with severe academic concerns; 
Staff inservices on interpretation of test data and ways to use the data to improve 
instruction. 



District-Level Intervention: 

Students who need or desire additional support and enrichment as well as participating in 
classroom and building-level intervention programs provide impetus for the creation of 
district-level programs. The current program options include: 

• Summer school at the middle and high school levels; 

• Summer ore-kindergarten program; 

• Summer elementary "enrichment" program for third graders; 

• Extensive staff development in science process for teachers in grades K-9 
(1994-95); 

• Expanded staff development to facilitate a hands-on integrated curriculum , 
(1995-96); 

• Ever growing gifted education opportunities at middle and high school levels to 
challenge our more able students as well as development of special units and 
projects for elementary students which foster creativity ar*3 critical thinking skills. 

Plans are being developed to add increased services as the science proficiency test 
becomes a reality in 1995-96. Some of the possibilities include: 

• Saturday proficiency review sessions; 

• Summer tutoring by administrators and teachers who volunteer to work with 
students who have not passed the science section of the Proficiency Test. 

Throughout the curriculum cycle, intervention services will be monitored and revised as we 
increase our understanding of the diverse needs of our student population. 
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Appendix A 
Learning Skills Lists 

Enumerations of learning skills may be found in many publications. The 
lists not only vary in length but may be subdivided into quite different 
categories. Even the headings vary, learning skills, lifelong learning 
skills, critical thinking skills, higher order thinking skills, fundamental 
performance roles, and probably many others. The continuing 
development of these skills in learners now has become a major 
educational emphasis. As a science education program is designed the 
incremental development of these learning skills will be its backbone. Goal 
one and strand three provide additional insights into this skill development 
process. The learning skills lists that follow are offered only as a starting 
point. Some may nit even fit your definition of a learning skill. Each school 
district should synthesize a list that is comprehensive and appropriate. 



The scientific endeavor involves continually examining phenomena and 
assessing whether current explanations adequately encompass those 
phenomena. The conclusions that scientists draw never should assume a 
dogmatic character as science necessarily is tentative. Authorities do not 
determine or create scientific knowledge, but rather scientists describe 
what nature defines and originates, 

Those engaged in the scientific endeavor ue and rely on certain processes. 
The procssoes can be airanged in an hierarchy of increasing complexity- 
observing, classifying, measuring, interpreting data, inferring, 
communicating, controlling variables, developing models and theories, 
hypothesizing, and predicting—but the processes scientists use usually do 
not and need not "happen" in this order. 

OBSERVING 

Examining or monitoring the change of a system closely and intently 
through direct sense perception and noticing and recording aspects not 
usually apparent on casual scrutiny. 

CLASSIFYING 

Systematic grouping of objects or systems into categories based on shared 
characteristics established by observation. 
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MEASURING 

Using instruments to determine quantitative aspects or properties of 
objects, systems, or phenomena under observation. This includes the 
monitoring of temporal changes of size, shape, position, and other 
properties or manifestations. 

INTERPRETING DATA 

Translating or elucidating in intelligble and familiar language the 
significance or meaning of data and observations. 

INFERRING 

Reasoning, deducing, or drawing conclusions from given facts or from 
evidence such as that provided by observation, classification or 
measurement. 

COMMUNICATING 

Conveying information, insight, explanation, results of observation or 
inference or measurement to others. This might include the use of verbal, 
pictorial, graphic, or symbolic modes of presentation, invoked separately or 
in combination as might prove most effective. 

CONTROLLING VARIABLES 

Holding all variables constant except one whose influence is being 
investigated in order to establish whether or not there exists an 
unambiguous causa and affect relationship. 

DEVELOPING MODELS AND THEORIES 
Created from evidence drawn from observation, classification or 
measurement, a model is a mental picture or representative physical 
system of a phenomenon (e.g., aa current in aan electric circuit) or real 
physical system (e.g., the solar system). The mental picture or 
representative system then is used to help rationalize the observed 
phenomenon or real system and to predict effects and changes other than 
those that entered into construction of the modeL Creating a theory goes 
beyond the mental picture or representative model and attempts to include 
other generalizations like empirical laws. Theories often are expressed in 
mathematical terms and utilUze models in their description (e.g., kinetic 
theory of an ideal gas-which could utilize a model of particles in a box). 

HYPOTHESIZING 

Atempta to state simultaneously all reasonable or logical explanations for a 
reliable set of observations-stated so that each explanation may be tested 
and, based uppon the results of those tests, denied. Although math can 
prove by induction, science ccannot in science, one can only prove that 
something is not true, Accumulated evidence also can be used to 
corroborate hypotheses, but science remains mainly tentative. 



3,91 212 



PREDICTING 

Foretelling or forecasting outcomes to be expected when changes are 
imposed on (or are occurring in) a system. Such forecasts are made not as 
random guesses or vague prophecies, but involve, in scientific context, 
logical inferences and deductions based (1) on natural laws or principles or 
models or theories known to govern the behavior of the system under 
consideration or (2) on extensions of empirical data applicable to the 
system. (Such reasoning is usually described as "hypothetico-deductive.") 

Natural Science Teachers Association. The Content Core: A Guide for 
Curriculum Designers, Vol. 1. Washington, D.C., 1992. 



The eight lifelong learning skills listed below have purposely been described 
first in this publication to emphasize their primary importance. Because 
the development of these skills in students is so critical, great care must be 
taken to plan carefully for their acquisition by students. These skills are too 
important and complex to be left to serendipitous development. 

Many lists of lifelong learning skills have been published. This list is a 
compilation and condensation that will illustrate the wide range of skills 

involved. 



LEARNING SKILLS* 



• thinking skills 



• decision-making skills 



observing, classifying, 
predicting, inferring, 
hypothesizing, interpreting 
recognizing the need for a 
decision, identifying 
alternative, analyzing positive 
and negative alternatives, 
examining values, making 
decisions 



* problem- solving skills 



• communications skills 



psychomotor skills 



identifying, defining, 
information gathering, 
organizing, generating 
alternatives, developing plans, 
implementing plans, 
evaluating outcomes 
speaking, writing, listening, 
discussing 

manipulating equipment, eye- 
hand coordination, kinesthetic 
sense 
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• mathematical skills computing with whole 

numbers, representing data, 
solving problems 

• interpersonal relations skills cooperating, consensus 

building, developing group 
discussion skills, improving 
leadership skills 



*Ohio Department of Education. Energy and Resource Conservation. 
1985, p. 7-9. 



LEARNING SKILLS INDEX* 

Thinking Skills 

1. Classify 

2. Rank Order 

3. Process Order 

4. Make Careful Observations 

5. Interpret Symbols On A Map And Find Locations 

6. Interpret Illustrations 

7. Webbing Concept! 

8. Make Comparisons And Analogies 

9. Make Inferences And Deductions Based On Reasoning 

Problem Solving and Dedsion Making Skffle 

1. Research Using Sources of Information 

2. Conduct A Survey 

3. Collect and Organise Data 

4. Identify or Hypothesize Cause and Effect 

5. Analyse Consequences And Suggest Alternatives 

6. Conduct Experiments To Test Hypotheses Or To Test Variables 

Using Teat Samples 

7. Propose Solutions To Scientific Problems 

8. Propose Solutions To Problems Involving Behaviors 



1. Manipulate Materials To Construct Projects 

2. Manipulate Equipment And Materials For Experiments and 
Demoniitrationa 

Communications Skflk 

1. Follow Oral Directions 

2. Listening Carefully 

3. Expository Writing o n -} 

4. Creative Writing OJJ 

5. Creative Drawing 
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Appendix B 



Science Education Resources 

There exists in Ohio a large number of resources which are available to help 
teachers, parents and other educators deliver the highest quality science program 
possible. This section provides a brief listing of resources that are available for 
technical assistance. None of these lists are designed to be exhaustive, but rather 
are designed to provide a place to start All of the resources listed can provide 
assistance for the school science program. 



Ohio Department of Education 

The most important mission of the Ohio Department of Education is to provide 
technical assistance to schools in designing and providing the best educational 
programs for the children of Ohio. Children are the future of Ohio. 

The Division of Curriculum, Instruction and Professional Development (CIPD) is 
the primary division in the department charged with science curriculum and 
instruction. Other needs can be met by contacting the Ohio Department of 
Education using the Ohio Educational Directory. 

CIPD, Curriculum, Instruction, and Assessment Section 
Phone: (614) 466-2761 

Competency-Based Education - 

Frank Schiraldi (Assistant Director) 
Science Education - 

Rowena Hubler (Teaching and Learning Team) 

Stan Santilli (Technology Team) 

Charles Warren (Assessment Team) 
Environmental Education - 

John Hug (Teaching and Learning Team) 

BATS - Buckeye Assessment Teams for Science 

The BATS project is an ODE initiative designed to help school districts with 
course of study development including CBE assessments and intervention. 

For more information, contact the Division of CD?D. 

Ohio Department of Natural Resources 

Education Section 

Diane Cantrell (Asst. Dir. of Public Information and Education) 
1840 Belcher Drive 
Columbus, OH 43224-1329 

394 

215 



Science Education Organizations • National 

NSTA - National Science Teachers Association 
BiU G. Aldridge 
Executive Director 
1742 Connecticut Ave., NW 
Washington, DC 2009 

SSMA - School Science and Mathematics Association 
Don Pratt 

Bloomsburg University 

Department of Curriculum & Foundation 

Bloomsburg, PA 17815 

FAX 717-389-3894 

717-3894693 

NESTA - National Earth Science Teachers Association 
Frank Ireton 
Executive Advisor 
American Geophysical Union 
2000 Florida Ave., NW 
Washington, DC 20009 

NABT - National Association of Biology Teachers 
Mary Louise Bellamy 
Education Director 
11250 Roger Bacon Dr., #19 
Reston,VA 22090 

ACS - American Chemical Society 
Sylvia A. Ware 
Division Director, Education 
1155 16th Street, NW 
Washington, DC 20036 

NAS - National Academy of Sciences 
Stephen Push, Director 
Office of News and Public Information 
2101 Constitution Ave., NW 
Washington, DC 20418 
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AAAS - American Association for the Advancement of Science 
1333 H Street, NW 
Washington, DC 20005 

NSSA - National Science Supervisors Association 
Kenneth Russell Roy 
National Driector 
Glastonbury Public Schools 
330 Hubbard Street 
Glastonbury, CT 06033 

Science Education Organisations • State 

NASA- * JASA Lewis Research Center 
Teacher Resource Center 
Mailstop 8-1 
21000 Brookpark Road 
Cleveland, OH 44135 
216433-2017 

SECO - Science Education Council of Ohio (NSTA) 
Diana Hunn, Executive Director 
University of Dayton 
Dayton, OH 

OCESS - Ohio Council for Elementary School Science 
Margie Ball 
COSI 

280 E. Broad St 
Columbus, OH 432W 

OAS - Ohio Academy of Sciences (NAS) 

Lynn Elmer, Executive Director 
1500 W. Third Ave. 
Columbus, OH 43212 

OESTA - Ohio Earth Science Teachers Association 
Carl Bonn 

6422 Cleveland-Massachusetts Rd. 
Clinton, OH 44216 

OCOEA - Ohio Conservation & Outdoor Education Association 
Kevin Hennii 
Wooster City High School 
Wooster,OH 44691 
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Project Discovery 

Nancy Eberhart 

Ohio Department of Education 

Curriculum, Instruction, and Professional Development 
65 S. Front Street 
Columbus, OH 43266-0308 

Project Atmosphere 

Marianne J. Ceritelli 
1860 Wythe Street 
Worthington, OH 43235 
614.792-3350 

CORE - Central Operation of Resources for Educators 
NASA CORE 
Lorain County JVS 
15181 Route 58 South 
Oberlin,OH 44074 
216-774-1051 Ext 293 
FAX 216-774-2144 
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Science Education Organizations • Regional Level 
West 

West Regional Training Certer 
Nai? jy Houston 

Montogomery County Board of Educ ation 
451 West Third St, Box 972 
Dayton, OH 45422 
513-2254606 

West Region Project Discovery 

West Region Coordinator 
Public Education Fund 
2100 Kettering Tower 
Dayton, OH 45423 
513-222*2934 

Challenger Center 

Dr. James Rowley 

300 College Park Dr. 
Dayton, OH 45469 
513-229-3344 

Center For Excellence in Science and Mathematics 
Dr. Ed Jones 
Miami University 

301 McGuffey Hall 
Oxford, OH 45056 
513-529-6443 

Northwest 

Northwest Regional Training Center 
Judith Wahnnan 

Northwest Ohio Educational Technology Foundation 
245 Troup Avenue 
Bowling Green, OH 43403 
419-372-7038 

Northwest Regional Project Discovery 
Larry Williams 

Northwest Regional Coordinator 
4553Weldwood 
Syhrannia,OH 43560 
419-885-8385 
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SciMaTEC - Science Mathematics and Technology Education 



Center 
Charlene Cztmiak 

College of Education and Allied Professions 

University of Toledo 

1260 Southwest Academic Center 

Toledo, OH 43606 

419-537-3912 



Teaching Science With Toys 



Northeast Regional Training Center 



Linda Freeman and Jean Wynne 
GCEDC - 901 RT 
Cleveland State University 
Euclid at 24th Street 
Cleveland, OH 44115 
216^23-7107 



Northeast Regional Project Discovery 



Ray Knight 
Northeast Region Coordinator 
Unified Technologies Center 
2415 Woodland Avenue 
Cleveland, OH 44115 
216.987-3168 



C.R.A.B.S. - Cleveland Regional Association of Biologists 



David McNamara 
Shaker HeighU High School 
Shaker Heights, OH 44120 



Cleveland Regional Council of Science Teachers 



Harry Nash 
John Carroll University, Physics Dept 
Cleveland, OH 44118 



CREST: Cleveland Revitalizes Elementary Science Teaching 



LaWanna White 
Cleveland City Schools 
1380 E. 6th St 
Cleveland, OH 44114 
216*74-8000 



Dr. Richard Hansgen 
280 W. College Ave. 
Bluflton,OH 45817 
419-358-3326 



Northeast 
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East 



Lakeland Area Center for Science and Mathematics 
James Porter 

Lake County Office of Education 
Painesville, OH 44077 

EQUALS/Sequels, Family Math & Family Science Project 
Marie French, Coordinator 
R.T. 1319 
Euclid at E. 24th 
Cleveland, OH 44115 
216687-4600 



East Regional Training Center 

Joan Burrier and Ralph Waltman 
Stark County Board of Education 
2100 38th Street, NW 
Canton, OH 44709 
216-492-8136 ert 358 

East Regional Project Discovery 

East Region Coordinator 

The Education Enhancement Partnership, Inc. 

220 Market Avenue South 

Suite 350 

Canton, OH 44702 
2164826629 

Ohio Section/AAPT 

Gene Easter 
510 Data*? St 
Akron, OH 44310 

Project Link 

Dr. Loren Hoch 
The University of Akron 
Akron, OH 44325 
2166726663 

Science-Language Arts Ir egraUd Program 
Dr. Tony Ror jn 
The University of Akron 
Akron, OH 44325 
2169725125 
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Science Activities Using Household Materials, Workshops for K-8 
Teachers 
Dr. Matt Arthur 
Ashland University 
Ashland, OH 44805 
419-289-5208 

Project Moonbase, Project Seabase, Operation Physics, Operation 
Chemistry 
Dr. Doris Simonis 
404/401 White Hall 
Kent State University 
Kent, OH 44242 
216-672-2580/2477 

Lake-to-River Science Day 

Dr. Daryl Mincey 
Dept. of Chemistry 
Youngstown State University 
410 Wick 

Youngstown, OH 44555 
216-742-1996 

Southeast 

Southeast Regional Training Center 
Coordinator 
Ohio University 
College of Education 
133 McCracken Hall 
Athens, OH 46701 
614-563-4400 

Southeast Regional Project Discovery 
Christina Knisely-Engle 
Southeast Region Coordinator 
5866 Hopewell Church 
Lancaster, OH 43130 
6144894891 

Ohio University Teacher Leader Project 
Dr. Ralph Martin 

Ohio University College of Education 
246 McCracken Hall 
Athens, OH 45701 
6144034466 
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Appalachian Distance Learning Project 
Dr. Coleen Sexton 
124H McCracken Hall 
Ohio University 
Athens, OH 45701 
614-5934429 

Sotfh 

South Regional Training Center 
Sharon Yates 
University of Rio Grande 
Anniversary Hall 
218 North College Avenue 
Rio Grande, OH 45674 
614-245-5353 

South Regional Project Discovery 
David Todt 

South Region Coordinator 
Shawnee State University 
940 Second Street 
Portsmouth, OH 45662 
614-355-2239 

SOS AAPT - Southern Ohio Section, American Association of Physics 
Teachers 

Michael G. Grote, Ed.D. 
Assistant Professor 
Science and Math Education 
Computer Technology 
Department of Education 
Phillips Hall 

Ohio Weeleyan University 
Delaware, OH 43015 
614-368-3561 

The Center for Science and Mathematics 

Dr. Thomas Camevale and David Todt 
940 Second Street 
Shawnee State University 
Portsmouth, OH 45662 
614-356-2544 
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SCAN Science Network 

Karen Newland 
Hillsboro City Schools 
410 East Main Street 
Hillsboro, OH 45133 
513-393-3475 

Southwest 

Southwest Regional Training Center 
Mark Stevens 
Deans Office 
Miami University 
200 McGuffey Hail 
Oxford, OH 45056 
513-529-6418 

Southwest Regional Project Discovery 
Ann Dinkheller 
Southwest Region Coordinator 
Department of Mathematics 
Xavier University 
3800 Victory Parkway 
Cincinnati, OH 45207 
513-745-2016 

Terrific Science & Math 

Mickey Sarquis 
Miami University 
Oxford, OH 45066 

Central 

Central Regional Training Center 

Heather Ness and Judythe Hummel 

Franklin County 

Educational Council 

52 Starting Street 

Columbus, OH 43216 

614*366-6701 

Central Regional Project Discovery 
Robert Lower 

Central Region Coordinator 
Franklin County Board of Education 
1717 Alum Creek Drive, Room 109 
Columbus, OH 43207 
614-445-3769 
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Unified Science Systems 

Dr. Vic Showalter 
231 Battele Hall 
Capital University 
Columbus, OH 43209 
(614)2364816 

PLESE: Program for Leadership in Earth Systems Education 
Dr. Vic Mayer 

249 Arps Hall 1945 N. High Street 
The Ohio State University 
Columbus, OH 43210 
614-292-6381 

BESS: Biological and Earth Systems Science 
Dan Jaz 

Bexley City Schools 
348 S. Cassingham Rd. 
Bexley, OH 43209 

6i* m-mi 

Comprehension Via Computers 
Dr. Robert Tierney 
257 Arps 1945 N. High Street 
The Ohio State University 
Columbus, OH 43210 
614.292.1257 

Everyday World as a Science library 

Karen Robinson, Project Director 
Education Department 
Otterbein College 
Westerville,OH 43081 
614698.1263 

Science & Mathematics Network of Central Ohio 
Pat Barron 
446 King Ave. 
Columbus, OH 43201 
6144214600 
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Colleges of Education 



There are forty-nine colleges and universities in Ohio that provide 
programs for teacher certification. They are listed in the Ohio 
Educational Directory. 



Eisenhower Clearinghouse for Mathematics and Science Education 

The mission of the Eisenhower Clearinghouse is to catalog and provide 
access to the science and mathematics programs funded by the 
federal government. This clearinghouse, located at The Ohio State 
University, will by 1998 be electronically linked to schools to provide 
on-line assistance for the planning of science experiences for students. 

Eisenhower Clearinghouse for Mathematics and Science Education 
Dr. Len Simutis, Director 
The Ohio State University 
1929 Kenny Rd. 
Columbus, OH 43210 
614-292-7784 



ERIC Clearinghouse for Science, Mathematics, and Environmental Education 

The ERIC system is one of the worlds largest databases of educational 
materials and research. It is available at libraries all around Ohio. The 
Clearinghouse for Science, Mathematics and Environmental Education 
is located at The Ohio Stats University. 

ERIC Clearinghouse for Science, Mathematics, and Environmental 
Education 

David L. Haury, Director 
The Ohio State University 
1929 Kenny Rd. 
Columbus, OH 43210 
614-29M717 



Museums ofSetonct and Technology in Ohio 

COSI, Ohio's Center of Science and Industry 
Stephanie A. Martin 

Vies President for Education and Visitor Programs 
280 East Broad Street 
Columbus, OH 43215 
614-228-2674 ext. 226 



405 

226 



Cincinnati Museum of Natural History 
DeVere Burt 
Executive Director 
1301 Western Avenue 
Cincinnati, OH 45203 
513-287-7020 



Cleveland Children's Museum 
Dianne L. Smith 

Education Department Coordinator 
10730 Euclid Avenue 
Cleveland, OH 44106 
216-791-7114 

Cleveland Health Education Museum 
Carolyn M. Bears 
Director of Youth Education 
8911 Euclid Avenue 
Cleveland, OH 44106 
216-231-5010 

Cleveland Museum of Natural History 
Dr. Jan McLean 
1 Wade Oval 
University Circle 
Cleveland, OH 44106 
(216)231-4600 

Dayton Museum of Natural History 
Thomas Hissong 
Curator of Education 
2629 Ridge Avenue 
Dayton, OH 45414 
513-275-7431 

Great Lakes Museum of Science, Environment and Technology 
Richard P. Coyne 
Executive Director 
1100 Chester Avenue, Suite 350 
Cleveland, OH 44115 

National Invention Center/National Inventors Hall of Fame 
Dr. Edwin J.C. Sobey 
Executive Director 
80 West Bowery Street, Suite 201 
Akron, OH 44308 
216-7624463 
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Business and Industry Science Organizations • a number of professional 
societies and organizations operate throughout the state of Ohio. Contact your 
local Chamber of Commerce for lists of their organizations. 



Print Resources • see bibliography 



Health and Safety Resources 

The following references are provided to assist school districts in the development 
of a Risk Reduction (Chemical Hygiene) Plan. The materials listed below are 
offered as non-mandatory guidance. References listed here do not imply specific 
endorsement of a book, opinion, technique, policy or a specific solution for a safety 
or health problem. Other references not listed here may better meet the needs of a 
specific laboratory. 



Materials for the development of the Chemical Hygiene Plan: 

American Chemical Society, 1155 16th Street, NW, Washington, D.C. 
20036. 

American Chemical Society, Safety in Academic Chemistry 
Laboratories, 5th edition, 1990. 

American Chemical Society, Developing A Chemical Hygiene 
Plan. 

James A. Kaufman, Laboratory Safety Consultant, 101 Oak Street, 
WeUesley, Ma 02181. 

Kaufman, James A., Laboratory Safety Guidelines and 
Laboratory Health and Safety Audio-Course, WeUesley, MA, 
1969. 

National Academy Press, 2101 Constitution Ave., NW, Washington, 
D.C. 20418 

National Research Council, Prudent Practices for Disposal of 
Chemicals from Laboratories, National Academy Press, 
Washington, DC, 1983. 

National Research Council/National Academy of Science, 
Prudent Practices for Handling Hazardous Chemicals in 
Laboratories, National Academy Press, Washington, DC, 1981. 
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Hazardous Substances Information: 

IARC Monographs on the Evaluation of the Card iogenic Risk of 
chemicals to Man, World Health Organization Publications Center, 
49 Sheridan Avenue, Albany, New York 12210 (latest editions). 

NIOSH/OSHA Pocket Guide to Chemical Hazards. NIOSH Pub. No. 
85-114, U.S. Government Printing Office, Washington, DC, 1985 (or 
latest edition). 

Occupational Health Guidelines, NIOSH/OSHA. NIOSH Pub. No. 81- 
123 U.S. Government Printing Office, Washington, DC, 1981. 

The Merck Index: An Encyclopedia of Chemicals and Drugs. Merck 
and Company Inc. Rahway, N J., 1976 (or latest edition). 



Information on Ventilation: 

American National Standards Institute, Inc. American National 
Standards Fundamentals Governing the Design and Operation of 
Local Exhaust Systems ANSI Z 9.2-1979 American National Standards 
Institute, N.Y. 1979. 

National Fire Protection Association, Batterymarch Park, Quincy, 
MA02269. 

National Fire Protection Association, Fire Protection for 
Laboratories Using Chemicals NFPA-45, 1982. 

Safety Standard for Laboratories in Health Related 
Institutions, NFPA, 56c, 1980. 

Fire Protection Guide on Hazardous Materials, 7th edition, 
1978. 

Scientific Apparatus Makers Association (SAMA), Standard for 
Laboratory Fune Hoods, SAMA LF7-1980, 1101 16th Street, NW., 
Washington, DC 20036. 



Information on Availability of Reference Material: 

American National Standards Institute (ANSI), 1430 Broadway, New 
York, NY 10018. 

American Society For Testing and Materials, 1916 Race Street, 
Philadelphia, PA 19103. 
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Chemical Abstracts Services. 2540 Qlentangy River R M P.O. Box 3012, 
Columbus, OH 43210. 

Food and Drug Administration, 5600 Fishers Lane, Rockville, MD 
20857. . 

National Clearinghouse for Alcohol and Drug Information, P.O. Box 
2345, Rockville, MD 20852. 

National Fire Protection Association, 1 Batterymarch Park, Quincy, 
MA 02269. 

National Safety Council, 444 N. Michigan Ave., Chicago, IL 60611. 
The Laboratory Safety Workshop, A National Center for Training and 
Information, Curry College, Milton, MA, 02186. 

Underwriters Laboratories, 333 Pfingsten Rd., Northbrook, IL 60062. 

Other resources available from the National Science Teachers 
Association, 1742 Connecticut Ave., NW, Washington, DC 20009. 

Safety in the Elementary Science Classroom (Flip Chart) 
Safety in the Secondary Science Classroom (Flip Chart) 
Pocket Guides to Chemical and Environments! Safety in 

Schools and Colleges - Volumes 1-5 
Science Safety Software (Interactive) - Elementary and 

Secondary Levels 



Eye Safety 

Ohio Society to Prevent Blindness, 1500 W. Third Ave., 
Cslumbus, OH, 43212. 

Protect Their Eye*: An Eye Safety Guide for the Classroom. 
Columbus, OH: Ohio Society to Prevent Blindness, 1981. 



Safety and Chemical Hygiene Resources 

Prudent Practices for Handling Hazardous Chemicals in Laboratories, 
National Academy Press, 2101 Constitution Avenue, NW, Washington, 

DC 20418, 1981. 

N.J. Berberich, et al., Manual of Safety and Health Hazards in the School 
Science Laboratory, U.S. Department of Health and Human Services, 
November 1980; available fr«m the Council of State Science Supervisors, 
Rt. 2, Box 637, Lancaster, Vh 22503. 
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K.M. Reese, Health and Safety Guidelines for Chemistry Teachers, 
American Chemical Society, December 1979. 

Handbook of Laboratory Safety, N.V. Steere, Ed. 2d ed., CRC Press, Boca 
Raton, FL, 1971. 

Flinn Chemical Catalog Reference Manual, Flinn Scientific, P.O. Box 231, 
917 W. Wilson St., Batavia, IL 60510, 1983. 

Laboratory Safety and Health, J.A. Kaufman, Kaufman & Associates, 101 
Oak St., Wellesley, MA 002181, 1992. 

Other Resources 

Center for Environmental Research Information (CERI), US EPA, 
26 W. Martin Luther King Dr., Cincinnati, OH 45268. 

Jakel, Inc. 6400 Robin Dr., Des Moines, IA 50322. 

SAFE Science Teaching: A Diskette for Elementary Educators, 
1990. 

The Total Science Safety System, 4th Edition, 1991. 

National Institute for Occupational Safety and Health, 4676 Columbia 
Parkway, Cincinnati, OH 45226. 

U.S. Environmental Protection Agency, Indoor Air Quality Information 
Clearinghouse, P.O. Box 37133, Washington, D.C. 20013. 
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